Bees use flower colour to find rewards in various foraging contexts. Naïve 'newcomer' bees exhibit innate preferences for distinct properties of flower colour to initially find food plants [1] . Experienced, older bees learn the colour of the currently most nectarrewarding flowers to find conspecific flowers, and this depends on successful discrimination from flowers of coflowering species and on rapid detection of the nearest conspecific flower [2] . At close range, the floral colour pattern guides the bees to the landing site for closer inspection of the flower [1] . Due to their ability to maintain colour constancy, flower colour is the most reliable attractant signal, even under variable and changing light environments [3] . In this issue of Current Biology, a research group headed by Heather Whitney [4] investigates the impact of combined pigment colour and overlying iridescence on the identification and discrimination of target objects in bufftailed bumblebees, with an intriguing outcome. By training the bumblebees with either iridescent or non-iridescent colours, and thereafter testing the bees' response to pre-trained and distractor stimuli, they find that the trained bees are quicker in finding iridescent target objects as compared to non-iridescent objects.
Bumblebees are known to sacrifice foraging speed to learn difficult colour discrimination tasks, such as distinguishing between similar colour hues or similar small-sized coloured disks [2] . This new finding that bumblebees' foraging speeds up when visiting iridescent-coloured targets [4] indicates that overlying iridescence represents an easily memorized and detectable signal. The experiments of Whitney et al.
[4] also provide evidence of how iridescence might increase the salience of a colour signal for foraging bumblebees. The special feature of horizontally presented iridescent disks, from the perspective of an approaching bumblebee, is the change in colour with the angle of vision: not only the perceived colour hue itself, but also the course of the changing colour upon approach, from a less preferred towards more preferred colour, might have contributed to the increase of its salience.
Structural colours (such as gloss or iridescence) overlying pigment colours strongly affect the perceived combined colour, and add an additional dynamic caused by the angle dependence of the structural colours [5, 6] . Overlying gloss, or the total reflection from the smooth surface of an object, increases the brightness and decreases the colour saturation of the perceived colour [7, 8] . Overlying iridescence, caused by reflection grating of a smooth and nanotextured surface, generates diffraction of incident light, and the component wavelengths emanate in different directions, producing the perceived colour spectrum. Since overlying iridescence affects both colour hue and colour saturation, and bees are sensitive to both parameters, it is hardly predictable which parameter determines the bees' response ( Figure 1A) . Moreover, the position of the sparkling effect of structural colours provides information of the 3D structure of an object.
Bumblebees are very sensitive to subtle differences of colours. When trained to a distinct colour and tested with three colours, one identical to the training colour, one slightly less saturated and one slightly more saturated than the training colour, the bumblebees prefer the more saturated colour over the less saturated one and even more so than the training colour [9] . Such preference of a seemingly more salient colour over a trained one indicates that innate preferences are impacting choice behavior, even of experienced bees. However, similarly trained bumblebees prefer the training colour, if tested with the training colour and two colours of slightly different colour hue [9] , indicating that colour hue is the most important colour cue for object identity.
How bumblebees identify iridescent objects, which dynamically alter the perceived colour hue dependent on the angle of vision, is demonstrated in the colour discrimination experiments by Whitney et al. [4] . The exemplary colour discrimination tests following absolute conditioning show that iridescence comes with an 'extra cost' for colour discrimination. Bumblebees discriminate perceptually distant colour hues equally well, irrespective of the presence of overlying iridescence. Bumblebees were able, however, to discriminate perceptually close colour hues only if the overlying iridescence was weak and equaled natural floral iridescence. Whitney et al. [4] conclude that iridescence is corrupting the most important information content of colours for discrimination from other colour hues. This explains why iridescence of flowers should be weak. One of the finest examples of floral iridescence, Hibiscus trionum ( Figure 1B) [10], displays iridescence only on a central dark area, where the iridescent effect is optimal and ostentatious.
Given the benefits of improved salience [4], why are structural colours in natural flowers so rare? The answer is complex.
In contrast, for example, to the cuticle in insects, the petals and other floral organs are soft and not layered, which might constrain the development of precise nanostructures causing structural colours. Another constraint is that the development of iridescence caused by a diffraction grating of a nanostructure requires a smooth surface; however, compared to conical epidermal cells flat ones are rarely found on flower petals. Flat epidermial cells affect the stability of petals, reduce the grip for bees, increase the surface wettability, cause gloss and thus affect colour saturation [8, 11, 12] .
The results of the training experiments by Whitney et al. [4] show that bumblebees are able to benefit from iridescent colours in terms of increased foraging speed without suffering from worse colour discrimination. However, the lab-based study does not explain if and how bees make use of iridescent flower colours in an ecological context. Field studies are also needed to eliminate doubt that the natural iridescence of flowers is a relevant cue for pollinators at all [13] . Field observations were the basis for understanding the meaning of some of the most spectacular examples of structural colours in flowers that rely on mimicry for pollination using the shape and colour of pollinating insects as models and similarly sized colour patches on the flowers as mimics. This has been demonstrated for daisies, Gorteria diffusa, pollinated by bombylid flies [14] , Cape tulips, Moraea spp., pollinated by scarab beetles [15] , and sexually deceptive orchids pollinated exclusively by male bees and wasps [5] . All of these flowers are tricking mate-seeking pollinators by copying the relevant visual cues of conspecifics. Even the sparkle produced by the glossy wings of the model insects seems to be essential for mate recognition and is mimicked in the aforementioned species and also, for example, in the common beetle-pollinated red poppy, Papaver rhoeas [16] .
These findings encourage us to learn more about the pollination ecology of flowers displaying iridescent colour patches. We know almost nothing about the pollination biology of the best studied species, Hibiscus trionum, in regard to floral iridescence [10]. The Whitney et al. [4] study leaves us with a number of ideas. Mimicry supposedly plays no role in the display of a dark central colour marking in many bee-pollinated malvaceous flowers, including cotton and okra, although its resemblance to glistening nectar is striking in Hibiscus trionum flowers. These flowers have a special need to draw the pollinators' attention to the nectaries. Like other Hibiscus species, the flowers offer large amounts of easily accessible pollen, but the access to the nectar, which is produced by the sepals, is somewhat hidden between the nailed petals. The pollen grains are spiny and supposedly cannot be harvested by bumblebees and honeybees due to the difficulty to store the spiny pollen gains in their pollen baskets, as has been demonstrated with similarly ornamented hollyhock pollen [17] . A new study shows that moth vision trades speed and resolution for contrast sensitivity at night. These remarkable neural adaptations take place in the higher-order neurons of the hawkmoth motion vision pathway and allow the insects to see during night flights.
We spend most of our waking time in daylight or in the well-lit indoor spaces of modern life. Under these conditions vision provides us with a reliable representation of the world around us rich in colors and spatial details. But imagine being in the wilderness far from the city lights. Everything changes at sunset. The comfortable certainty of daytime vision is replaced by the uncertainty hidden in the deep shadows of twilight. As the sun's last rays create a faint golden rim on the horizon your visual experience becomes less dominant. The sounds of the night awaken your imagination and can cause even a slight sensation of fear of the invisible inhabitants of the wilderness hidden in the dark. Suddenly something passes you in the air flying -a hawkmoth! How on earth can a moth fly at these extremely low light levels? An answer to this question is provided in this issue of Current Biology: a new study by Stö ckl et al. [1] shows that neural adaptations taking place in higherorder neurons of the moth motion vision pathway enable them to see 'on the wing' even in incredibly low light. Seeing under very dim light poses a formidable challenge for the visual system. In these conditions, visual signals originating in a small number of photoreceptor cells have to be detected against neural noise originating in a much larger number of such cells, as well as in the neural circuitry processing these sparse signals. The randomness of rare photon arrivals makes it even harder to form reliable visual percepts in dim light. Yet many species show remarkable visual capabilities at extremely low light levels. The classic study by Selig Hecht and his colleagues [2] showed that dark-adapted humans can detect just a few light quanta absorbed on a small region of the peripheral retina. Dark-adapted toads can capture their prey easily in starlight [3] . Nocturnal Central American sweat bees can find their nest in the jungle at night [4] . Cockroaches show visually guided behaviour at light levels where only a few photons are captured among hundreds of photoreceptors [5] . Nocturnal African dung beetles can navigate with the aid of polarized moonlight [6] . In all of these cases, the striking behavioral performance of animals in dim light exceeds that of individual receptor cells at their visual inputs by orders of magnitude.
The basic trick for enhancing the quality of photos at night is well known to all photographers: pooling photons in space (increasing 'pixel size') and time (prolonging the exposure time) will boost the signals. There are mechanisms implementing similar pooling at multiple levels of the visual systems of both invertebrates and vertebrates. In our own retina, rod photoreceptors used mainly at low light levels have a longer integration time than cone photoreceptors that we use in daytime. This is one example of receptor-level temporal summation. Spatially, the visual circuits mediating rod signals in our own eyes pool signals from thousands of rods at the lowest light levels, whereas our highest resolution foveal cone vision relies on one-to-one connections between the cones and the midget ganglion cells at the retinal output. In many invertebrates, the migration of screening pigments allows dynamic control of the spatial summation at the receptor level [7] . It has also been proposed that the electrical coupling of rod photoreceptors in the vertebrate eye is more extensive at night time [8] .
